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(54) VARIABLE SPEED PHASE MODIFYING MOTOR-GENERATOR 
(57)Abstract: 

PURPOSE: To improve the starting control of a variable 
speed phase modifying motor-generator secondarily 
excited by a power converter. 

CONSTITUTION: The variable speed phase modifying 
motor-generator has a wound-rotor type AG machine 3 
having a primary winding 4 and a secondary winding 5 
connected to an AC system, and a cycloconverter 6 
connected to the secondary winding to AC-excite the 
winding 5, and comprises exciting means 200 at the time 
of starting to DC-excite or AC-excite the one winding of 
the machine 3 by a low AC voltage at the time of 
starting, wherein the other winding of the machine 3 is 
driven by the cycloconverter 6 at the time of starting, and ^* aBUM 
a rectangular wave drive mode and a sine wave drive 
mode are provided. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In an adjustable-speed phase-adjusting [ which is characterized by providing the following ] 
electric power plant While having an excitation means which carries out ac energisation of one coil of 
the above-mentioned coil form AC machine on dc energisation or the above-mentioned alternating 
current network frequency at the time of starting and driving a coil of another side of the above^ 
mentioned coil form AC machine with the above-mentioned cycloconverter at the time of the above- 
mentioned starting The above-mentioned cycloconverter is an adjustable-speed phase-adjusting electric 
power plant characterized by equipping with direct-current RYAKUTORU a track on which current of 
the same direction flows among control rectifier arms which constitute this, and having square wave 
operation mode and sinusoidal operation mode. A coil form AC machine equipped with a primary 
winding connected to an alternating current network, and a secondary winding A cycloconverter which 
is connected to the above-mentioned secondary winding and carries out ac energisation of this secondary 
winding 

[Claim 2] A coil form AC machine equipped with a primary winding connected to an alternating current 
network, and a secondary winding A cycloconverter which is connected to the above-mentioned 
secondary winding and carries out ac energisation of this secondary winding It is the adjustable-speed 
phase-adjusting electric power plant equipped with the above, and it has the dc-enef gisation means 
which carries out dc energisation of one coil of the above-mentioned coil form AC machine at the time 
of starting, and the energization control means which are synchronized with the number of flux 
interlinkage of a coil of above-mentioned another side, or its equivalent amount, and carries out 
energization control of the above-mentioned cycloconverter while driving a coil of another side of the 
above-mentioned coil form AC machine with the above-mentioned cycloconverter at the time of the 
above-mentioned starting, and it carries out [ starting the above-mentioned coil form AC machine as a 
commutatorless motor, and ] as the feature. 

[Claim 3] A coil form AC machine equipped with a primary winding connected to an alternating current 
network, and a secondary winding An alternating current AC power transducer which is connected to 
the above-mentioned secondary winding and carries out ac energisation of this secondary winding A low 
voltage ac energisation means to be the adjustable-speed phase-adjusting electric power plant equipped 
with the above, and to excite one coil of the above-mentioned coil form AC machine with a low battery 
and alternating voltage of the above-mentioned alternating current network frequency at the time of 
starting, While driving a coil of another side of the above-mentioned coil form AC machine with the 
above-mentioned power converter between alternating current alternating currents at the time of the 
above-mentioned starting It has an energization control means which is synchronized with the number of 
flux interlinkage of a coil of above-mentioned another side, or its equivalent amount, and carries out 
energization control of the above-mentioned power converter between alternating current alternating 
currents, and is characterized by starting the above-mentioned coil form AC machine as a static 
Scherbius system or a Kramer system. 

[Claim 4] An adjustable-speed phase-adjusting electric power plant according to claim 3 characterized 
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by constituting the above-mentioned power converter between alternating current alternating currents 
from a cycloconverter. 

[Claim 5] The above-mentioned cycloconverter is an adjustable-speed phase-adjusting electric power 
plant given in any 1 term of claims 1, 2, and 4 characterized by for 18 control rectifier arms constituting 
and making AC -power-supply frequency of this cycloconverter higher than frequency of the above- 
mentioned alternating current network. 

[Claim 6] A first kind bridge rectifier circuit which consists of two or more control rectifier arms 
connected by equipping the above-mentioned cycloconverter with a configuration of following the (1) - 
(4), and carrying out the bridge of between a direct-current terminal of (1) first kind, and alternating 
current terminals of a first kind, (2) A second kind bridge rectifier circuit which consists of two or more 
above-mentioned first kind bridge rectifier circuits connected by carrying out the bridge of between a 
direct-current terminal of a second kind, and alternating current terminals of a second kind, (3) A means 
to connect between direct-current terminals of the first alternating current network and the (4) above- 
mentioned second kind which are connected to an alternating current terminal of the above-mentioned 
first kind, Furthermore, an adjustable-speed phase-adjusting electric power plant given in any 1 term of 
claims 1, 2, and 4 characterized by connecting a coil of above-rrientioned another side of the above- 
mentioned coil form AC machine to an alternating current terminal of the above-mentioned second kind 
at the time of the abdve-mentioned starting. , 

[Claim 7] An adjustable-speed phase-adjusting electric power plant according to claim 6 characterized 
by having RYAKUTORU which connects between direct-current terminals of the above-mentioned 
second kind. 

[Claim 8] An adjustable-speed phase-adjusting electric power plant according to claim 6 characterized 
by having a rectifier circuit which connects between direct-current terminals of the above-mentioned 
second kind. 

[Claim 9] An adjustable-speed phase-adjusting electric power plant according to claim 7 or 8 
characterized by having a means to short-circuit between direct-current terminals of the above- 
mentioned second kind. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

— « : : I 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the adjustable-speed phase-adjusting 
electric power plant which uses coil form AC machines, such as an adjustable-speed generator, a 
variable-phase generator, an adjustable-speed motor, and an adjustable-speed phase modifier. 
[0002] 

[Description of the Prior Art] Drawing 1 1 is the circuit diagram showing an example of the conventional 
adjustable-speed phase-adjusting electric power plant, and is set to drawing. The coil form AC machine 
which an alternating current network and 2 were equipped with the main transformer, and, as for 1 , 3 
was equipped with the primary winding 4 and the secondary winding 5, and connected the primary 
winding 4 to the secondary coil of a main transformer 2 through switch 25a, 6 — the transformers 7a-7c 
for rectification, and rectifier-circuit 10a -101. from — the cycloconverter which it changed and was 
connected to the secondary winding 5 of above-mentioned coil form AC machine 3, and 100 are 
activator units. In addition, 8a-8c, and 9a-9f are the primary windings and secondary windings of the 
transformers 7a-7c for rectification, respectively. 

[0003] Next, actuation is explained. At the time of starting, coil form AC machine 3 is accelerated to 
near the synchronous speed with an activator unit 100, for example, an auxiliary motor, a primary 
winding 4 is connected to an alternating current network after that, and excitation of a secondary 
winding 5 is started with a cycloconverter 6. By making this excitation frequency or an excitation angle 
whenever [ slip frequency or slip angle ], generating-mode, electric operation, and phase-adjusting 
operations (reactive power adjustment operation) or those integrated control operations are carried out 
by setting synchronous speed as a gear change center in the range of the ** maximum slip frequency 
(for example, about 3 - 50% of alternating current network frequency). That is, the features are in the 
point operated in the range of partial speed by excitation control for slipping. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the conventional adjustable-speed phase-adjusting 
electric power plant was constituted as mentioned above, an activator unit 100 is required and the 
auxiliary motor for starting or the thyristor activator unit was used. Independently, a thyristor activator 
unit is equipped with a thyristor converter and a thyristor inverter, uses a generator as a motor and, as for 
the cycloconverter for excitation, starts it. The reason which needs an activator unit 100 separately was 
because the cycloconverter for excitation can operate only to the frequency corresponding to slip 
frequency lower than the frequency of an alternating current network. Thus, by the secondary exciting 
method by the cycloconverter for excitation, there was a trouble which says that an activator unit 100 is 
required separately. 

[0005] Moreover, in order to solve this trouble, also when the secondary exciting method by the self- 
excitation mold inverter which used the self-OFF mold element was taken, it was. In this case, the 
primary winding 4 is short-circuited, a secondary winding 5 can be driven with a self-excitation mold 
inverter, and it can be made to accelerate to near the synchronous speed by using coil form AC machine 
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3 as an induction motor. However, there was a trouble that the secondary excitation operation control 
after becoming near the operation control at the time of starting and the synchronous speed became 
discontinuity like the secondary exciting method by said cycloconverter. 

[0006] This invention was made in order to cancel the above troubles, and it sets it as the 1st purpose to 
realize operation on high frequency required at the time of starting, without usually spoiling the 
excitation wave at the time of operation for the purpose of amelioration of starting control of the 
adjustable-speed phase-adjusting electric power plant secondarily excited with a power converter. 
[0007] Usually, the combination at the time of starting of the cycloconverter for excitation at the time of 
operation is realized, and let it be the 2nd purpose to start a coil form AC machine as a commutatorless 
motor. 

[0008] Usually, the combination at the time of starting of the power converter between alternating 
current alternating currents for excitation at the time of operation is realized, and let it be the 3rd 
purpose to start. a coil form AC machine as static Scherbius or Kramer. 

[0009] It sets it as the 4th purpose to constitute the power converter between alternating current 
alternating currents from a cycloconverter. 

[0010] It sets it as the 5th purpose to realize good sinusoidal excitation operation and good square wave 
operation at the time of starting with a cycloconverter with the small simple number of arms. 
[001 1] With a cycloconverter, it sets it as the 6th purpose to usually realize sinusoidal excitation 
operation good [ at the time ], and good operation at the time of starting. 
[0012] The property improvement of a cycloconverter is set as the 7th purpose. 

[0013] An improvement of the operational characteristics at the time of starting of a cycloconverter is 
set as the 8th purpose. 

[0014] The property improvement at the time of sinusoidaj operation of a cycloconverter is set as the 9th 

purpose. 

[0015] 

[Means for Solving the Problem] An adjustable-speed phase-adjusting electric power plant concerning 
invention according to claim 1 In an adjustable-speed phase-adjusting electric power plant equipped 
with a coil form AC machine equipped with a primary winding connected to an alternating current 
network, and a secondary winding, and a cycloconverter which is connected to the above-mentioned 
secondary winding and carries out ac energisation of this secondary winding While having an excitation 
means which carries out ac energisation of one coil of the above-mentioned coil form AC machine on dc 
energisation or the above-mentioned alternating current network frequency at the time of starting and 
driving a coil of another side of the above-mentioned coil form AC machine with the above-mentioned 
cycloconverter at the time of the above-mentioned Starting The above-mentioned cycloconverter equips 
with direct-current RYAKUTORU a track on which current of the same direction flows among current 
of a control rectifier arm which constitutes this. 

[0016] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 2 In an adjustable-speed phase-adjusting electric power plant equipped with a coil form AC 
machine equipped with a primary winding connected to an alternating current network, and a secondary 
winding, and a cycloconverter which is connected to the above-mentioned secondary winding and 
carries out ac energisation of this secondary winding While having a dc energisation means which 
carries out dc energisation of one coil of the above-mentioned coil form AC machine at the time of 
starting and driving a coil of another side of the above-mentioned coil form AC machine with the above- 
mentioned cycloconverter at the time of the above-mentioned starting It has an energization control 
means which is synchronized with the number of flux interlirikage of a coil of above-mentioned another 
side, or its equivalent amount, and carries out energization control of the above-mentioned 
cycloconverter. 

[001 7] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 3 In an adjustable-speed phase-adjusting electric power plant equipped with a coil form AC 
machine equipped with a primary winding connected to an alternating current network, and a secondary 
winding, and a power converter between alternating current alternating currents which is connected to 
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the above-mentioned secondary winding and carries out ac energisation of this secondary winding While 
having a low voltage ac energisation means to excite one coil of the above-mentioned coil form AC 
machine with a low battery and alternating voltage of the above-mentioned alternating current network 
frequency, at the time of starting , and driving a coil of another side of the above-mentioned coil form AC 
machine with the above-mentioned power converter between alternating current alternating currents at 
the time of the above-mentioned starting It has an energization control means which is synchronized 
with the number of flux interlinkage of a coil of above-mentioned another side, or its equivalent amount, 
and carries out energization control of the above-mentioned power converter between alternating current 
alternating currents. 

[0018] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 4 constitutes a power converter between alternating current alternating currents from a 
cycloconverter. 

[0019] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 5 constitutes the above-mentioned cycloconverter by 18 control rectifier arms, and makes AC- 
power-supply frequency of this cycloconverter higher than frequency of the above-mentioned 
alternating current network. 

[0020] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 6 A first kind bridge rectifier circuit which consists of two or more control rectifier arms 
connected by equipping the above-mentioned cycloconverter with a configuration of following the (1) - 
(4), and carrying out the bridge of between a direct-current terminal of (1) first kind, and alternating 
current terminals of a first kind, (2) A second kind bridge rectifier circuit which consists of two or more 
above-mentioned first kind bridge rectifier circuits connected by carrying out the bridge of between a 
direct-current terminal of a second kind, and alternating current terminals of a second kind, (3) They are 
a means to connect between direct-current terminals of the first alternating current network and the (4) 
above-mentioned second kind which are connected to an alternating current terminal of the above- 
mentioned first kind, and the thing which connects a coil of above-mentioned another side of the above- 
mentioned coil form AC machine to an alternating current terminal of the above-mentioned second kind 
further at the time of the above-mentioned starting. 

[0021] An adjustable-speed phase-adjusting electric power plant doncerning invention according to 
claim 7 is equipped with RYAKUTORU which connects between direct-current terminals of the above- 
mentioned second kind in invention according to claim 6. 

[0022] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 8 is equipped with a rectifier which connects between direct-current terminals of the above- 
mentioned second kind in invention according to claim 6. 

[0023] An adjustable-speed phase-adjusting electric power plant concerning invention according to 
claim 9 is equipped with a means to short-circuit between direct-current terminals of the above- 
mentioned second kind, in invention according to claim 7 or 8. 
[0024] 

[Function] While the adjustable-speed phase-adjusting electric power plant in invention according to 
claim 1 operates to high frequency by square wave operation mode, although frequency is low at 
sinusoidal operation mode, it has the operation smoothly started from a low-speed condition by 
operating by little waveform distortion. 

[0025] The adjustable-speed phase-adjusting electric power plant in invention according to claim 2 has 
the operation which the above-mentioned coil form AC machine starts from a low-speed condition by 
operating as a commutatorless motor. 

[0026] The adjustable-speed phase-adjusting electric power plant in invention according to claim 3 has 
the operation which starts the above-mentioned coil form AC machine from a low-speed condition by 
operating as static Scherbius or Kramer, and the shift to operation usually becomes very smooth from 
starting. 

[0027] When the adjustable-speed phase-adjusting electric power plant in invention according to claim 4 
constituted the power converter between alternating current alternating currents from a cycloconverter, 
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large capacity-ization can realize good square wave operation at the time of starting easily. 
[0028] By 18 control rectifier arms' having constituted the cycloconyerter and having made AC-power- 
supply frequency of this cycloconverter higher than the frequency of the above-mentioned alternating 
current network, although the adjustable-speed phase-adjusting electric power plant in invention 
according to claim 5 has few arms, it has the operation which mitigates the exciting-current pulsation by 
sinusoidal operation mode. 

[0029] The adjustable-speed phase-adjusting electric power plant in invention according to claim 6 has 

an external commutated inverter converter operation and a cycloconverter operation. 

[0030] The adjustable-speed phase-adjusting electric power plant in invention according to claim 7 has 

the operation to which RYAKUTORU restricts the short-circuit current from the AC power supply in 

the direct-current smoothing effect in an external commutated inverter converter operation, the 

circulating-current smoothing effect in a cycloconverter operation, or a non-circulating cycloconverter 

operation. 

[0031] When the adjustable-speed phase-adjusting electric power plant in invention according to claim 8 
strengthened the external commutated inverter converter operation, the field which operates in this 
operation spreads. 

[0032] The adjustable-speed phase-adjusting electric power plant in invention according to claim 9 acts 

as a conventional cycloconverter, when between the direct-current terminals of a thyristor converter is 

short-circuited. 

[0033] 

[Example] 

Example 1 . drawing 1 is the circuit diagram of the adjustable-speed phase-adjusting electric power plant 
in which one example of this invention is shown, and is set to drawing. 1 1 Body of revolution, such as a 
pump, a hydraulic turbine, a turbine, a prime mover, and a flywheel, The generator for excitation which 
12 is mechanically combined with a coil form AC machine, and also carries out electric operation, 13 is 
the electric power plant for excitation which is connected to an alternating current network and can carry 
out invertible transformation through a switch. For example, it constitutes from a rotational inertia 
16 of the motor 14 to which the electric power plant 13 for excitation is made also as for a generating 
mode, the generator 15 to which the electric power plant 13 for excitation is made also as for electric 
operation, and the electric power plant 13 for excitation. 

[0034] The switch means of AC power supply against a cycloconverter 6 and 18 17 The rotation 
detection means of coil form AC machine 3, 19 the positional information means of a magnetic pole, 
and 2 1 a for a slipping output means and 20 The topology means of an alternating current of the 
alternating current network 1, The topology means of an alternating current of coil form AC machine 3 
and 21c 21b The topology means by the side of the AC-power-supply network of a cycloconverter 6, A 
switch means by which 22a switches the positional information means 20 of a magnetic pole, and 
topology means 21b of an alternating current according to the rotational speed of coil form AC machine 
3, As for a current detection means and 25a-25d, a current detection means by which 23a and 23b are 
detectable to a direct current, and 24 are [ closing motion means, such as a breaker, magnetic contact, 
and a disconnector and 26 ] transformers. 

[0035] 200 is a dc energisation means, for example, consists of an ignition phase control means 28 of 
rectifier 27 for dc energisation, and the rectifier for dc energisation, a direct-current exciting-current 
control means 29, and a direct-current exciting-current command means 30. 31 is central value output 
means, such as an absolute value, peak value, the average, or actual value, and 50 is an energization 
control means. 

[0036] Although it is the translation which performs conversion of power or energy between the above- 
mentioned body of revolution 1 1 and coil form AC machine 3, since it has only the voltage capacity 
corresponding to being unable to operate on the frequency of the alternating current network 1, and the 
secondary exciting arrangement 6 operating in the range of **3 - 50% of slipping centering on 
synchronous speed when the secondary exciting arrangement 6 is a cycloconverter, at the time of 
starting, another activator unit is needed. 
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[0037] However, according to the configuration of the above-mentioned example 1, the switch means 17 
can be connected to Contact a or Contact b at the time of starting, ahd the power supply of a 
cycloconverter 6 can be taken from the alternating current network 1 or the electric power plant 13. 
[0038] On the other hand, Switches 25b and 25c are thrown in, the dc energisation means 200 is 
operated, and dc energisation of the primary winding 4 is carried out. or [ making dc energisation 
beforehand lower than rated magnetic flux at this time ] — or although not illustrated, it is made to 
decrease in inverse proportion with a speed rise In addition, the current detection means 24 detects the 
cycloconverter input current proportional to the secondary- winding current or this equivalent to an 
armature, and direct-current exciting-current command If* is changed according to the output of a 
central value output means 31 to output the central value, for example, the average, actual value, and 
peak value. 

[0039} Moreover, in order to give the current of a suitable phase to the secondary winding 5 which 
becomes an armature, above the speed in which internal electromotive force detectable to a secondary 
winding appears, alternating current topology betav which is the output of topology means 21b is used 
using magnetic pole positional information betam which is the output of the magnetic pole positional 
information means 20 at the time of a idle state thru/or a super-low speed. For this reason, according to 
speed, topology means 21b of an alternating current is changed to the positional information means 20 
of a magnetic pole by switch means 22a, and phase criteria betas of the current energized to a secondary 
winding 5 is given. On the other hand, phase criteria alphas to the power supply of a cycloconverter 
gives from topology means 21c, for example, the voltage transformer, and the number-of-flux- 
interlinkage detection means of ah alternating current (what integrates with the output of a voltage 
transformer). 

[0040] The energization control means 50 inputs the detection .output of phase criteria betas of the 
current energized to a secondary winding 5, slip angle (phase angle of slip frequency) thetas, phase 
criteria alphas to the power supply of a cycloconverter, and current detection means 23a, is synchronized 
with the number of flux interlinkage or its equivalent amounts (electromotive force, terminal voltage, 
these amounts of integrals "the number of flux interlinkage", angle of rotation of a magnetic-flux shaft, 
etc.), and carries out energization control of the above-mentioned cycloconverter. 

[0041] By the above-mentioned method, it starts as a commutatorless motor, it accelerates and coil form 
AC machine 3 goes. If speed usually reaches near the synchronous speed of more than the minimum of 
an operating speed, for example, an alternating current network, the operation control of a 
cycloconverter 6 will be suspended and Switches 25b and 25c will be opened. 

[0042] Next, while changing to phase criteria betas as a commutatorless motor, switching to control by 
slip angle (phase angle of slip frequency) thetas and preparing, switch 25a is supplied. Thereby, since 
the electromotive force and the flux linkage of slip frequency appear in a secondary winding 5, 
energization of a cycloconverter is started according to this phase. That is, the usual secondary 
excitation operation is started. 

[0043] in addition, the initial reference value with which slip angle (phase angle of slip frequency) thetas 
is decided by p and configuration in the number of pole pairs of coil form AC machine 3 — theta 0 ** 
when carrying out, it asks with the slipping output means 19 as thetas= (thetaO+theta e-pthetar) from 
output thetae of the topology means of an alternating current network, and angle-of-rotation thetar. 
[0044] Moreover, the power supply of the cycloconverter 6 at the time of starting can be taken from the 
electric power plant 13 through the alternating current network 1 to the main transformer 2. The power 
supply of the die converter at the time of usual operation after starting can be taken also from the 
generator 12 for excitation. The generator 12 for excitation and the electric power plant 13 have the 
features which can supply the alternating current of the convenient frequency for a cycloconverter 6, i.e., 
frequency higher than an alternating current network. Moreover, there are the features which can supply 
stable voltage also in case of the accident from which the alternating current network 1 starts 
interruption of service and sag. 

[0045] In this example 1, another activator unit is unnecessary and there is the operation effect which 
can be started as a commutatorless motor only by establishing the dc energisation means 200 with little 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/26/2004 



Page 6 of 9 



voltage capacity so that I may be understood by the above explanation. Therefore, it is effective in the 
means for starting becoming economical. 

[0046] Example 2 drawing 2 is the circuit diagram showing other one example of this invention, gives 
the same sign to the same portion as the example 1 shown in said drawing 1 , and omits duplication 
explanation. In drawing 2 , 300 is an alternating current low-battery impression means (primary 
excitation means of an alternating current low battery), for example, consists of a tap-changing-type 
auxiliary voltage transformer 26 and switch 25b. ; 

[0Q47] In the configuration of the above-mentioned example 2, switch 25b is supplied in the condition 
that switch 25a is open, at the time of starting, and it impresses low alternating voltage to the first at a 
primary winding 4. At this time, in a secondary winding 5, secondary voltage in case slipping is 1 
appears, and the low battery corresponding to input voltage is impressed to the terminals U, V, and W of 
a cycloconverter 6. With a cycloconverter 6, this secondary output is changed into the power 
corresponding to the voltage of the AC-power-supply terminals R, S, and T, and is sent to the alternating 
current network 1 . That is, slipping power is revived to an alternating current network. 
[0048] Any of the alternating current network 1 and the electric power plants 13 for excitation are 
sufficient as this regeneration place through the generator 12 for excitation (motor actuation), and a main 
transformer 2. At this time, if secondary power is collected to the generator 12 for excitation (motor 
actuation), it will become a Kramer system and a big starting torque will be obtained. It. will become 
Scherbius system if secondary power is collected through a main transformer 2 to the alternating current 
network 1 or the electric power plant 13 for excitation. 

[0049] Morebver, since the secondary frequency at the time of the above-mentioned starting is started 
from alternating current network frequency, a cycloconverter 6 is made into the rectification mode of 
square wave operation or a secondary- winding output. This operation mode signal Sw is acquired from 
switch means 22b according to speed, and switches the operation mode of a cycloconverter 6 by this. 
However, it cannot be overemphasized that slip angle (slipping phase) thetas is obtained from said 
slipping output means 19. 

[0050] If speed furthermore rises, since the slip frequency voltage of a secondary winding 5 will fall, the 
change means 301 can switch the output voltage of the tap-changing transformer 26 to the higher one. 
Since secondary- winding voltage rises and the number of flux interlinkage of coil form AC machine 3 
increases by this, acceleration torque can be increased. In addition, the above-mentioned switch means 
301 outputs a switch signal with speed or slip frequency based on the output voltage of angle-of-rotation 
thetar outputted from the rotation detection means 18, slipping thetas outputted from the slipping output 
means 19, and a secondary winding etc. 

[0051] Subsequently, if it accelerates to near the synchronous speed, aperture and switch 25a will be 
supplied for switch 25b, and rated voltage will be impressed to a primary winding 4. With this, it shifts 
to a switch and the usual secondary excitation operation from switch means 22b according to speed at 
sinusoidal operation mode. 

[0052] Moreover, inverter converter 6' which changes to the above-mentioned cycloconverter 6 and is 
shown in drawing 3 can be used. When using this inverter converter 6\ the time of starting makes 
inverter 61b operate in converter mode (rectification mode), and makes converter 61a operate in inverter 
mode (regeneration mode). If secondary voltage falls with a speed rise, PWM actuation of the inverter 
61b will be carried out, and it will double with low input voltage. Thereby, a low battery is convertible 
for high direct current voltage. Converter 61a can revive slipping power to always high alternating 
voltage in response to the above-mentioned high direct current voltage. In addition, in this book, the 
power converter between alternating current alternating currents is called including the above-mentioned 
cycloconverter 6 and inverter converter 6\ 

[0053] As mentioned above, according to this example 2, since it can usually operate with Scherbius 
system or a Kramer system also at the time of operation also at the time of starting, there are the features 
which can usually perform the shift to operation smoothly from starting operation. Moreover, as 
compared with said example 1, there are the features which can be managed with the easy alternating 
current low-battery impression means 300 from the dc energisation means 200. 
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[00541 Example 3 drawing 4 is the circuit diagram showing the details of the above-mentioned 
cycloconverter 6, and 32 is [ magnetic coupling RYAKUTORU, and R, S, T, U; N and W of a control 
rectifying device and 33 (33UP, 33VP, 33WP, 33UN, 33VN, 33WN) ] I/O alternating current terminals • 

in drawing 4 . . . 

r0055] Magnetic coupling RYAKUTORU 33 may carry out magnetic coupling of the whole set line, 
may carry out magnetic coupling of 33UP, 33VP, and the 33WP, and may carry out magnetic coupling 
of 33UN, 33VN, and the 33WN, and they may divide and carry out magnetic coupling to 
positive/negative 2 group. These RYAKUTORU carries out the smoothing effect of current on the 
occasion of by the way carrying out [ whose high frequency is necessity ] square wave operation. 
Furthermore, the operation which graduates the circulating current on the occasion of carrying out 
sinusoidal operation with low slip frequency can also be carried out, and the current-limiting operation 
over the AC-power-supply short pass through a control rectifying device can also be carried out. The 
operation of these RYAKUTORU 33 is the same also in the below-mentioned example. 
[00561 It is suitable for the cycloconverter 6 of a configuration of being shown in the example 3 of 
above-mentioned drawing 4 to use in a combination with the generator 12 for excitation or the electric . 
power plant 13 for excitation which can take out frequency higher than the frequency of the alternating 
current network 1. There are the features that good sinusoidal current is acquired by these though it is 
the small number of arms. , ^ * 

[0057] Example 4. drawing 5 is the circuit diagram showing other details of the cycloconverter 6 used 
for this invention, and 1 0a- 1 Oh are bridge form rectifier circuits in drawing 5 . It is here and, for the 
alternating current terminal of a first kind, and IIDC, the direct-current terminal of a second kind and 
II AC are [ a first kind bridge rectifier circuit, and 40 1 -403 / each ( 1 0a- 1 Of) / a second kind bridge 
rectifier circuit and IDC / the direct-current terminal of a first kind, and IAC ] the alternating current 
terminal of a second kind, and III. The first alternating current network and 404 are means to connect 
between the direct-current terminals of the above-mentioned second kind. - 

[0058] This example 4 can be operated in the square wave mode made to commutate with the mtemal 
electromotive force of coil form AC machine 3 at the time of starting. The equal circuit in the 
commutation mode of operation by this internal electromotive force is shown in drawing 6 . That is, if 
aperture bridge rectifier circuits [ lOa-lOf ] alternating voltage is made into zero for 25d of switches, the 
rectifying device in those bridge rectifier-circuit lOa-lOf will form the rectifier arm by which series 
parallel connection was carried out. On the other hand, if switch 25e is supplied, the bridge rectifier 
circuits lOg and lOh will be harnessed. Consequently, the back two back form reversible power inverter 
circuit of external commutation is formed. 

[0059] It is current il that the electromotive force of coil form AC machine 3 is the appearance ot +-sign 
when current is flowing like the illustration arrow head now. It decreases and he is current i2. It 
increases and commutation is performed, the reverse bias of the bridge rectifier-circuit lOe is carried 
out and it carries out an extinction of arc to the last. Commutating like the following and operating as a 
separate excitation converter inverter is understood. Therefore, starting as Scherbius system or a Kramer 
system is made to the starting list as a commutatorless motor in drawing 1 . 

[0060] Next if the speed in which the usual secondary excitation operation is possible is reached, an 
aperture and Switches 25f and 25d will be thrown in for switch 25e. Thereby, the bridge rectifier circuits 
10a and 10b form a reverse parallel circuit, and the cycloconverter by which the reverse juxtaposition 
rectifier circuit was formed and Y connection was similarly carried out about other phases is formed. At 
this time, the node short-circuited by 25f of switches becomes the neutral point, it is based on 25f of this 
switch - simplistic - it faces, and if only the bridge rectifier circuits lOg and lOh are short-circuited and 
RYAKUTORU 33d is not short-circuited like the dotted line illustration 41, RYAKUTORU 33d acts as 
RYAKUTORU for circulating-current form cycloconverter actuation, or RYAKUTORU for the short- 
circuit current control between alternating current terminals through a control rectifying device. 
[0061] Furthermore, it can use in a combination with the generator 12 for excitation or the electric 
power plant 13 which can take out the frequency higher than the frequency of the alternating current 
network 1 for the wave improvement at the time of cycloconverter operation. 
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r00621 As mentioned above, this example 4 realizes both actuation with external commutated inverter 
converter actuation of square wave operation mode, and cycloconverter actuation of sinusoidal operation 
mode and has starting of coil form AC machine 5 and the features that operation is usually realizable. 
[0063] Example 5. drawing 7 is the circuit diagram showing other details of the above-mentioned 
cycloconverter 6, and 1 0a- 1 On are bridge form rectifier circuits in drawing 7 

[00641 This drawing constitutes one rectifier arm in said example 4 of drawing 5 by two bridge rectifier 
circuits by which series connection was carried out," the serial number of the rectifying device of the 
bridge rectifier circuit of the right-hand side in drawing 6 increases twice at the time of separate • 
excitation converter inverter actuation, and the circuit when closing 25f of switches is equivalent to 
drawineli of the conventional example. Therefore, the case of cycloconverter operation in the 
alternating current network of comparatively low frequency also has the features that a good wave is 

m065i e Example 6 drawing 8 is the circuit diagram showing the details of further others df the above- 
mentioned cycloconverter 6, and omits 7d of auxiliary voltage transformers in the example 4 of said 
drawing 5 . and the bridge rectifier circuits lOg and lOh. 

[0066] In this example 6, where 25d of switches is thrown in, the cycloconverter itself carries out 
external commutation with the internal electromotive force of a secondary winding 5, and it starts. When 
starting as a commutatorless motor, dc energisation is given to a primary winding, external commutation 
is carried out with the internal electromotive force which appears in the secondary winding equivalent to 
an armature and square wave-current is supplied to a secondary winding. When starting as Scherbius 
system or a Kramer system, low alternating voltage is impressed to a primary winding, and external 
commutation is carried out with the internal electromotive force of the secondary winding which appears 
at this time. At this time, slipping power is collected and it revives to an AC-power-supply network 

through transformer 7a. , _ .+u~ 

r00671 Commutation actuation explanatory drawing at the time of the commutation actuation by the 
above-mentioned internal electromotive force is shown in drawing 9 . The AC-power-supply voltage el, 
e2 and e3 It is el =e2 even if it is. If the supply voltage of the becoming same voltage is given from 
Transformers 9a-9f, it will be the internal electromotive force e5 . The synthetic voltage of a 
commutation loop'= (el+e5-e2) e5 It becomes. Therefore, current il It decreases and he is current i2. 
When it increases and is set to i2 =i3 =1, reverse bias voltage is impressed to the control rectifying 
device of bridge rectifier-circuit lOe, and this control rectifying device carries out an extinction of arc. 
The same actuation as the following is repeated. On the other hand, commutation actuation to a power 
supply is performed as usual in each bridge rectifier circuit. 

r0068] After starting, if RYAKUTORU 33d is short-circuited by 25f of switches, it will become the 
usual cycloconverter. Even if it does not form 25f of switches but leaves RYAKUTORU 33d, it acts as 
control of the current at the time of the power supply short circuit through a control rectifying device, or 
RYAKUTORU for circulating-current type cycloconverters. 

[0069] As mentioned above, in this example, there are the features that the rectifier circuits lOg and lOh 
for starting and 7d of auxiliary voltage transformers are omissible, compared with the example 4 of 

m070^Example 7 drawing 10 is the circuit diagram showing details 1 example of further others of the 
above-mentioned cycloconverter 6, and this example omits 7d of auxiliary voltage transformers of the 
example 5 of said drawing 7 , and rectifier circuits 10m and lOn. 

[0071] In the example 6 of said drawing 8 , this example 7 made the serial number of a bndge rectifier 
circuit increase, and constitutes one rectifier arm by two bridge rectifier circuits by which series 
connection was carried out. The control rectifying device of the bridge rectifier circuit of the right-hand 
side in drawing 9 and the serial number of a power supply increase twice at the time of separate 
excitation converter inverter actuation, and the equal circuit when closing 25f of switches is equivalent 
to drawing 1 1 of the conventional example. Therefore, the case of cycloconverter operation in the 
alternating current network of comparatively low frequency also has the features that a good wave is 
acquired. 
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[0072] When preparing RYAKUTORU 33d in examples 4-7 above, RYAKUTORU 33a-33c inserted in 
each phase can be omitted. That is, there are the features summarized to one in RYAKUTORU the 
object for control of the current at the time of the power supply short circuit through a control rectifying 
device and for circulating-current type cycloconverters. 
[0073] 

[Effect of the Invention] As mentioned above, since it considered as the configuration with sinusoidal 
operation mode and square wave operation mode according to invention according to claim 1, the 
excitation wave at the time of operation is not usually spoiled, but it is effective in operation on high 
frequency required at the time of starting being realizable. 

r0074] Since it considered as the configuration which starts a coil form AC machine as a 
commutatorless motor according to invention according to claim 2, it is effective in the ability to usually 
make the cycloconverter for excitation at the time of operation serve a double purpose also at the tune of 

[0075] 8 Since it considered as the Configuration which starts a coil form AC machine as Scherbius 
or a Kramer system according to invention according to claim 3 and both can operate with Scherbius 
system or a Kramer system at the time of - usual operation at the time of starting, the shift to operation 
usually becomes very smooth from starting. 

[0076] According to invention according to claim 4, since the power converter between alternating 
current alternating currents was constituted from a cycloconverter, it is effective .in the ability of large 
capacity-ization to realize good square Wave operation at the time of starting easily. 
[0077] Since according to invention according to claim 5 18 control rectifier arms constituted the 
cycloconverter and AC-power-supply frequency of this cycloconverter was made higher than the 
frequency of the above-mentioned alternating current network, it is effective in good sinusoidal 
excitation operation and good square wave operation at the time of starting being realizable with a 
cycloconverter with the small simple number of arms. 

[0078] Since it considered as the configuration which has an external commutated inverter converter 
operation and a cycloconverter operation according to invention according to claim 6, it is effective in 
sinusoidal excitation operation good [ at the time ] and good operation at the time of starting bemg 
usually realizable with a cycloconverter. 

[0079] According to invention according to claim 7, since RYAKUTORU was connected and 
constituted between the direct-current terminals of a cycloconverter, it is effective in the property of a 
cycloconverter being improved in invention according to claim 6. 

[0080] According to invention according to claim 8, since the rectifier circuit was connected and 
constituted between the direct-current terminals of a cycloconverter, there is an effect which can 
perform an improvement of the operational characteristics at the time of starting of the cycloconverter of 

invention according to claim 6. . u a 

[0081] Since a means to short-circuit between the direct-current terminals of a cycloconverter was had 
and constituted according to invention of claim 9, it is effective in the property at the time of sinusoidal 
operation of claim 7 and the cycloconverter of invention according to claim 8 bemg improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused b>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings:, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram showing the adjustable-speed phase-adjusting electric power plant 
by one example of this invention. 

[Drawing 21 It is the circuit diagram showing the adjustable-speed phase-adjusting electric power plant 
by other one example of this invention. 

[Drawing 31 It is the circuit diagram of the power converter between alternating current alternating 
currents used for the equipment of this invention. 

[Drawing 41 It is the circuit diagram showing one example of the cycloconverter used for the equipment 
of this invention. 

[Drawing 51 It is the circuit diagram showing one example of the cycloconverter used for the equipment 
of this invention. 

[Drawing 61 It is a representative circuit schematic about the commutation by the mtemal electromotive 

force of drawing 5 . - 

[Drawing 71 It is the circuit diagram showing one example of the cycloconverter used tor the equipment 

of this invention. ' . 

[Drawing 81 It is tfre circuit diagram showing one example of the cycloconverter used for the equipment 

of this invention. ; 

[Drawing 91 It is commutation actuation explanatory drawing by the internal electromotive torce ot 
drawing 8 . 

[Drawing 101 It is the circuit diagram showing one example of the cycloconverter used for the 
equipment of this invention. 

[Drawin g 111 It is the circuit diagram showing the conventional adjustable-speed phase-adjusting 
electric power plant. 
[Description of Notations] 

3 Coil Form AC Machine, 4 Primary Winding of Coil Form AC Machine, 5 Secondary Winding of Coil 
Form AC Machine, 6 A power converter, 200 A dc energisation means, 300 The ac energisation means 
of a low battery, 10(10a,T0b, 10c, lOd, lOe, lOf, lOg, lOh, lOi, lOj, 10k, 101., 10m, lOn) Abridge 
rectifier circuit, 33 (33a, 33b, 33c, 33d) RYAKUTORU. 
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[Drawing 41 
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10 (I0o, 10 b, 10c, 10 d, 10e, lOf, 10«, 10h) 



33 C33». 33b, '38c 33d. ) : Ut^M 

[Drawing 7] 
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[Drawing 101 
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[Drawing 11] 
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t28, jS««EUK«aeiHffi>?S2 9. fiKguttmae^ 
^a 3ot xmis-t €> 0 3 1 i**6*iHt* fcujKiiiffi* 
fcti^^tt^ if (DK&mmx^m. 5 0 wji 

[0036] ±is©iHite#: 1 1 tmmi&&mm 3 1 

-e5Ste-e^T. ~i<>:M)^«6^lslffl3SftSr1'^ 
t Lfc±3~5 0%O?t>)(D®H-eSS5-rSO{-^L 

[0 0 3 7] L*^5tc, ±1E^1S^J 1 WfilJ^tc J:H«, 
®»«Fic«^]f)^^#Sl 7£rg^a£fctm&bKg? 
iKU f-^^on^-^erottaiSr^at^iKlSfcKi 

«n%m%it 1 3 r t >js-e# 5 0 

[0 0 3 8] — 98Efl^2 5 b t 2 5 c SrSALTIt 
2 o o *ff»**r» — **i»4 ^B«ift®a 

t3M*.tz\Z^iUzttm-rzi}-->f 9 a 9Kt)^M 
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[0 0 3 9] «atf-JC*5-ft«J»5m»bra 
WJi-CH:fitffifflf«^a; 2 1 b©a*-C*>*i««<t«W* 

2 a tiffiofif«ifi2 o b&m<o&temm^&2 

i b«riaj0#*.-c, -ft*iR5fcffl*^5«*z>titfB2; 10 
[0040] iim»jwi#a 5 o tt-fcrnm 5 (cam-r s 

^^111^^2 3 a©&aa;fc£rA;*JU 

* rat*gi£itj > mj&M<o®mfim*£Z) kuhbhs* 20 

[004 1] ±|B^rffi(C J; Y> s ^Wf^&m 3 litfSit 

tfs W?f3^- *6©®«gSW$SP£rf§tJJbbT, MM 
S&2 5 b, 2 5c SrPS<„ 
[0 04 2] IfeiC, «8«E^mitl*8fc bT©fltfB3S*P0 

rtKcti?, -ft.mmsiz.mvmi&m'Dmnf}-*? 30 

[0043] «*s s mx>m mvja»*v>&mA) e s 
tie e tieifeS^e r s = (e 0 + e e-p e 

[0 0 4 4] ®K)^{C*5tt5f--r^nri^-^ 
6(OttiHI4, 3£i5ft^iKl^e>^JES2^U*fe«ffi 40 

»3§tt=gg 1 3 r. £ ^-ct So 

SEBt©-^ 3B3 *©«S»J»WtfflaMWI 1 2 j4> 

<bt>8i!9#5. JSMttfflJfittttU 2*5j;UW!)$Sfl;£e«l 

[0045] &±oRgTV9ftS*t&J:9K:. roHlfc 

witrn, auojBt&isiiWFss-e* «be«*o**v^ 



#PI¥9-9 6 9 6 

8 

[0046] *jiw2. i2(ir©^«©i©- mnm 
^■r^mxh *> . tfHEia 1 K^-t^Mm 1 1 m— sb 

V^-C, 3 0 0 tS3etfftl6«fiEfWP#fa: (SSIMSmEE©— Jfc 

S2 6tW2 5 bfCWtS. 

[0 0 4 7] ±|E**«2©«|^!14SV^T, jg«jB#|3:M 
BBSS2 5 a Wl*TV**:|*«-OWBM§2 5 b Sr&Ab, 

n*, ~#^iS£ 5 9 a* i <E>nt©-#;®/£asgyv 

[0 0 4 8] r<OE^fert, BiSSfflSITOI 

m i2, ±^ff5&2*^LT^«t^i^i, ®^ffl«W) 
«tt (bummo i 2^-^tt^5r[i]iix-t-tb«r^^- 

2 Sr^h L-CjE^ft^iK 1 *fe«Miefflmt!)*«g« 13- 
[0 0 4 9] _hfB««!)^«5-j3cffli6IS:tt3£«E^j|6 

©1C^- Km-^Sw«jS«^iSC5W >)gl^^2 2 
YZWVWkZ-Z. fib (t!?effi) 0 s 

ttMis»t t> a^3#a l 9a>fe#"bns*tev^£-et>£: 

[005 0] $ h \zJm&&±M bT5l?tv« N ZUJc^lft 5 
0 l«^2/^»Jlfex.^/E^2 6©a^Bffi*iiSV^— 

# bT^«l^2SE«E«l 3 ©BtttHjflaft^iUap-*-* ©"C, *H 

* h/w^ 5. 4*5. ±139)0**. 

e r, ?&oa^¥isi 9*»e>a^j*itfc?&»? ea, r» 
o^o^x-ft-^sra^-rso 

[0051] ^>cv^-e, i^»iiiftjfi{^*-eADa-r^i4, is 

WSI2 5 b WEfl«2 5 a SrftA bT^t&®/I^ 

V *x#^ 2 2 b <t 0 E^tS®^- KKlflJ o tft*., a 
[0 0 5 2] ±|E©^ ^ a a ^ 6 fc#*. 
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y/weib&ny/W^K (ft 

m)EES:«V^Iff««E^aeift-e# So =* * 6 1 a n 

[oo5 3] $x±* ^<omiMm2{z.£ti& s m®)mt>m 

Ot^gt 2 0 0 J: 9 «*fc£«ft«ffifWm^« 3 0 0t^ 

[ 0 0 5 4 J 3li£#J 3 . El 4 J3:_LiEf--f * n n >v*-£r 
6 0«W«BSr*i-[HlKH-e*)oT, H4K*5V^T, 3 214 
©JWSEStS'T't 3 3 (3 3 ^ , 3 3yp , 3 3^ , 3 



>UN » 



3 3, 



3 3bn ) 



ir^ h/K R, 



10 



20 



S, T, U, N, WttAW*3!5SIE«H^-t?*>5o 
[0 0 5 5] y ^ ^ h/W 3 3 tt^«*6Sr««» 

3yp » 3 3 vp > 3 3fp 
L, *>o x 3 3^,, 3 3vn. 3 3 TO StSSSC^UTjEA 

lEW&.W&ri' 5 co »c K b T tt flli £ Wtflrt- 5 fWB 

?>y -T^ 3©f^fflf4«J6©3iaiS«-Ct>|BI«|-C*> 

[00 5 6] ±EB 4 (Dffelfcftl 3 l;i^-r«j£cOlM ^ a 
^6 tt, 2aj«5R*Ei<o«S[«:J:9ifiSv^«*Sr 

[0 0 5 7] 4 . llI5lirco5gK(-fflVN^-!J-^^ 

T, 1 0 a~l Ohtt^y y^MEflEiaft-CdbS. 

■c, i o a ~ i o f ©-tttjptnijis— a^y 

401-403 tt^-H^ y -^SjJfEIaJBS, Inc hfc 

©£*>«*£. 4 0 4 tt±e*-a©itttti8^nfcS8tt-*- 
[0 0 5 8] r. (ommm 4 ttj£tti*K4Mi^£tttfi 3 © 



30 



40 



50 



Rl 0 a~l 0 f (OjESfEfiJESr-entc-rsi:, -fcitk© 
y y ?i?«8IEI§H8 1 0 a ~ 1 0 f «p ©«EflE*?-*titta6yU 

awsHfeSEaEr-Ai-^i-s. mm® 2 5 e 
srSA-mtf :f y y ^sttiatt 1 0 g , ioh ^e*»s 

[0 0 5 9] 4", m7ji$:$}<?>pa<nffi&mtlX^Z>M 
^ic^y s»-i?S&fc|H]g& 1 0 e istixmWtf- 

[0060] a#©znwawswE3»^r»*3WEt 

^r*ttf, 5 e SrM#, Hlfl«2 5 f t 2 5 d 

Sr&A-f 5c itt(c«t ») , ^y r*Jm$B®Kl 0 a fc 1 

ob^iS»ife?!iiHi»sr»j«b, fl&©tg^cov^-c^>lll«^c^^» 

-?«§H-5. r©B#, PIHS2 5 f {C<t9«if&$ 
tlfcy— K«4"I4^{C^5 0 r©P8Efl|g2 5 f (-«t5® 
i^tc^LT, /jOftB9 4 l©*P<^y y&&ffim&l 0 
g, lOhco^^Uft^b/waad^Ui 

[0 0 6 1] $t>{-, i^-f ?u=H//<—?Mfef%<DWiM 

i 2 * t^mmmmmm. i3i©^> 

[0 06 2] Sk±. r ©HJig^J 4 «*S£8[jite*— K© 

mm4>/*—? • av^— ^tb^iiE^sK^— k© 

[0 0 6 3] J!i£#!J5. 117 \~t±^4 9 n n^^-^ 
6©{fe©#fl&S£*-?-!H]&ia-C#>9, E7(C*5VNT, 10 

[0 0 6 4] I^IIlll^ HI5©miB*JSflj4(C*5V^T > 1 
o©SMT-ASrii:?iJ^$^fc2o©yy yi?«E«ia 

-^«J^«l2l6(c*3ftS*fl!J©7'y 5xi?«E«ElHlBS©ffi 
«ft^©iE?iJifc^2f&tciiJpL, 5 f =SrMDfc 

■»©HII6*f£*«©H 1 HC+iS-r^o tot, JfctfcW 
®V^^©2?^)Kt?©-y-'1' ^ a ^31te©ig 

[0 0 6 5] HJ£#!I6. EI8H±IB-y--<25'o='^-^ 
6©$e>fcte©^BgPSr*i-|ElBSI2-Cfc?), WISE 5 ©H 

js^ij 4 tc*5tt 7d, ^ y y vmm& 1 o 
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g, 1 0 h£^B&L *:*>©■?$> 5 „ 

[0066] rojewse-cii, mm&2 5 d st&al 

^ d = i #as-&^*& 5 ©l*3SBjg 

«iES:Pn*pLT, r<D«?^a^5— jsk^iiawrtscem^ 
[0067] ±iarta5em^ic x z>femmft9$<oifcmwi 

ft^.Wm%m9{C7rrr o ^StlSllIe, , e 2 , e 3 
*5*>oTt>, e, =e 2 kt£Z>ffl—Mfr<DWMW&&£. 
JE&S9 a~9 f #>e>-5-;tT*5»tl*\ rtSC®®^ e s fc«fc 

(e, +e 5 -e 2 ) =e 5 
fcftft. ffiot« Btti, #jfel>U m«i 2 * s *gJPL 
T, i 2 =i 3 = IKlfc-afcfct, ^JJ yi^EWEIBH 

[0 0 6 8] V -Y? b/^3 3 d«rMgfr»2 5 f 

SI 2 5 f Sr^tt-ry hA'S 3 d SrgSLTfcV^T t>, 

[0 0 6 9] gut. £<D3^W^tt:H5©5*ifcW4teJfc 
®»ffiSaKlH]E& 1 0 g, 10 h*S±tflltJ|M«E#7 

[0070] unm 7. B10 tt-hlE-y-W ^ o 3 

©f£8S#llitfrlE|g| 7 ©HJS0IJ 5 ©ffi#>£EE3g 7 d , S«E 
HJB&lOm, 10n^flSLfct©t?*4 c 

[0 0 7 1] £ ©HJ6#!I 7 |±» fifflBBJ 8 ©I^JSflJ 6 (C*5 
V>T % :/!> 3'i?SE«ElllS»<oac?iJSS:SrJi*P$-*fctO-e > 
lo©aE«ET— ASrjfly!ISS»**tfc2o©^y yaffil 

^tbtf^ttE 9 fc*5tt S^flll©^ y v«j5ftlE]B&© 

mffl&mm*&£xfimM(ommi> i 2imz.mtov, mm 40 

£g2 5 f &WCfcPS©3sffi@&a s f£*#J©EI 1 1 IdflS 

act, jteEfiMsv^ttjjtosaKjMdsT?©^ ^ 

<fe>£>o 

[0 0 7 2] W-tHJS^!l4~7lC*3V^r y -V^ N/W3 3 
d Srfftlt-5»-&, #ffitc}fALTV^5y \i? WW 3 3 a 
~3 3 c{4^B&-C^5„ fiP*>* ftiJ»««E^Sr^Ufcm 

M®*&B$©m^©»ftj/B^tfg®2Si*;-y-'-r ^ a = 

[0 0 7 3] 



iftfi, jESajfiBIB*— K t 5©g«3I(E*— K t 

So 

[0 0 7 4] ft^2^fE«<D^BJ^ < t^« > Httm& 
[0 0 7 5] ft*«3{c|E«W?gH^(CJ;^i. mmi&& 

[0 0 7 6] »J^4fce*©»5llfc:J:*Ui» 3;«E>£«E 

[0 0 7 7] ft*^5{C|B««56W{-<tn«. iM ^ a 
^Sri 8«©iW«iaE«T— ak:J:*>«j*u - 
©1M * b a w<-*©«*mw»«*«r_ke**£*tt 

[0 0 7 8] ff*^6{c|E«cD^M(Cj;H«, ffiSiJ-rv 
^^-^ =• IMif-f^na h ^ 

[0 0 7 9] 7 {cfE«cD56^(d < tHtf> -y-W ^ b 

fco-c, tf*^6^ia«©^ig(c*5vvr-y-'i'^B=2^ 

[00 80] 8 KfE*<D$&lKlc ±n»4x f-W ^ b 

©-e, ^*^6(ciE«©5iw©'y-'i'^B=i^-^©® 

[0 0 8 1 ] ff^3g9©5l|gjcj;tHi, -y-xf^aa^ 
T?, ^^7*3 < ttJ5if*]®8JC|E«©%ig©-y--l'^B3 
5. 

[0ffi<D«S¥fciftBB] 

[mi] r ©^ n <D-mmm \z±z> ^mmtsmw)^ 

[®2] z<D&yi(Dfa<D-mi&miz£z > n£mmfam 
m&mmm&trrrm&mx'hz. 

50 [HI4] r©^^©iiei-fflv^^-y--f ^D3y^- 
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0>— UlSfll (UBSEl-Cfc 5„ 
[0 5] rw^O^atcfflV^lM ^ori^— 

©-llltWSrSS-t-IIII&H-Cfca. 
E&0-Cfc5 o 

[0 7] r<D^<D^e^fflVN5-9-^^n3>-^— 9 
cD-HJg^J $r^-r HJBS0 S o 
[0 8] r«>5lig<DSei-fflV>Sf-^^0 3>'^~^ 

[09] m8<Dftumn*jiz£z>mmmi¥®.wm-?h 

[010] r©S89§©*KSfc:JHV<>.5iM' ^oav^— 



14 



[011] t£*©W^MlS»^SS«£*i-|e]S& 

0-efcs o 

6 200 m 

msm^m. 300 <s®e©x«es!)#¥S> 10 a 

Oa, 10b, 10c, lOd, lOe, lOf, 10 
g, lOh, lOi, lOj, 10k, 101, 10 
m, lOn) 7 V vi?mffim&. 3 3 (3 3 a, 3 3 
b, 3 3 c, 3 3 d) yti? hsK 



[01] 



[0 2] 



-m- 



-ry^ — 
2ii u e « 



16 





3 0 0 : ©tSEO 



3 : 

5 : es)g^ao^#» 



[03] 



U.V.Wi 

/5V-4 



roi ,b 61 e^ii 



6 

R.SJ 
— 



J 



[06] 



7d 
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(R) Uo- 

(S) Vo- 

CDWo- 



1 ¥ *h 
_J 3 



32 



-33up 
-33un 



/33 r_ 

•33vn 



1 



;33wp 
r— Lp 
ln 

33WN 



1 



1Z.T3 



S(V) 
-° TCW) 




S(V) 



imsi [Ei7] 




10(10 D , 10b. 10c, 10d, 10c. 10f, 10«, lOh) 10 (10i. lOj. 10k. I0i, 10m, 10n> 

: ? '/ > >>ft*fttH]JS 

8 3 (3 3 a, 3 3 b P 3 8 c. 3 3 d. ) ; lit 9 : y U r * 84^*5 
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[ill] 




#Fm^«KfPBaillSHTlTg 1#2# = 



JP0600163. DAT 



